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[Pew,fp RHmttiUTtnN=Kit. H.] ^ 

JOINT HKNOLtJTfnN Amending jiiiblit* resolution numbered eight. Pifty-siMth ttrngftHu, wwhihI *' 
wwiim, approved February twenty-third, nineteen hundred and one, ** fiF^vldlnn for the printing ? . 
annually of the report an field operation* of the Oiviwiou of Noils, Oepartment of Agriculture." 

Umtml % the Smite and Hmw ttf H*i*wmtot\m <\f tlw t.Wtpti Stttte* t\f AmppiwK 
in (hnttem <twmhlp\l t That puhlie resolution numhered eight, Fifty=siMth Congress, ™ 
second session, approved Fehruary twenty=third, nineteen hundred and one, he 
amended by striking out All After the reviving clause And inserting in lieu thereof 
the following: 

That there shall he printed ten thousand five hundred copies of the report on Held * 
operation* of the Division of Noil*, Department of Agriculture, of whieh one thousand 
five hundred copies Khali he for the use of the Henate, three thousand copies for the 
use of the House of Representati ves, and s!m thousand copies for the use of the Depart= 5 
ment of Agriculture: /VwWw/, That in addition to the nutnher of copies ahove pro= . 
vided for there shall he printed, aw noon an the manuscript ean he prepared, with the _' 
necessary maj>s and illustration* to accompany it, a report on each area surveyed, in£ 
the form of advance sheets, hound in paper covers, of whieh live hundred copies shall . 
I mi for the use of each Henator from the Htate, two thousand copies for the use of each 
Representative for the Congressional district or districts in whieh the survey is made, 
and one thousand copies for the use of the Department of Agriculture. 

Approved, March 14, 1004, 

Lou July 1, IW)1, itu< Division of soil* wa* reorganised into the Bureau of Soik] 
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SOIL SURVEY OF THE SAN JOSE AREA, CALIFORNIA:: J 

By MACY H. LAPHAM. ~'i 

LOCATION AND BOUNDARIES OF THE AREA. 

The area covered by this report lies in western central California. 
It occupies the northern part of the depression extending in a south- 
easterly direction from the southernmost extremity of San Francisco 



Fiq. 1.— Sketch map showing position of the San Jose area, California. 

Bay and known as the Santa Clara Valley. This valley is one of the 
largest of the several coast valleys, and is of great economic impor- 
tance to the State. It should not be confused with the smaller Santa 
Clara Valley of southern California bordering the Santa Clara River 
in Ventura Count} - . 
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of California and the damp, chilling blasts of the ocean are deflected 
by mountain barriers. Through the summer the days are warm, but 
the temperature rarely greatly exceeds 90°. The average summer 
temperature is 68°, and for winter about 40°. The nights are always 
cool, the daily variation in temperature being considerable. 

Except in the case of late frosts occurring along depressions, buds 
and young fruits are rarely injured. Conditions of temperature favor- 
able to the growth of native range grasses, as well as of the forage 
crops of the farm, extend throughout the year. Stock needs but little 
protection from the elements aside from housing from the severest 
of the winter rains. The blossom season of the fruits extends from 
late in January into May. Snow is unknown, except upon the moun- 
tain tops. The cold air, by reason of its greater weight, settles to the 
lower valley levels and depressions. This explains the inability to 
grow peaches, apricots, prunes, and all but the hardiest fruits in cer- 
tain local sinks and depressions, notably along the axis of a depression 
extending in a northwesterly and southeasterly direction, and lying 
midway between San Jose and the mountains directly east. Upon 
lands of equal or less elevation, but bordering the bay, the frosts are 
less severe, the air being somewhat tempered by proximity to the 
open water, which in a measure prevents sudden extremes. In con- 
trast to these areas are the lands of higher elevation, extending along 
the foothills of the mountain slopes and lying within what is known 
as the Thermal Belt. Here the citrus and the less hardy deciduous 
fruits may be grown with but little danger of damage by frosts. 

The average annual rainfall in the valley is about 15 inches. It 
increases rapidly with the elevation, reaching 30 inches or over in the 
foothills of the surrounding mountains. From May to November 
there is rarely any precipitation of importance. Throughout the sum- 
mer the grain harvesting, thrashing, and fruit picking and drying 
processes go on without interruption. The late fall, winter, and 
early spring months — the rainy season — are marked by frequent gentle 
showers. Violent storms, cloud-bursts, and thunderstorms are of very 
rare occurrence or unknown. Several days of clear, warm weather 
often intervene between the showers. A large proportion of the pre- 
cipitation thus finds its way slowly into the soil, to be stored in the soil 
recesses and made available for future crops. A table giving data 
upon the temperature and rainfall of the area follows. 
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Normal monthly and annual temperature and precipitation. 



Month. 



January 

February 

March ! 

April 

May 

June 

July •. 

August 

September .• 

October 

November 

December 

Year 



Gilroy. 


Lick Observatory- 


Tempera- 
ture. 


Precipi- 
tation. 


Tempera- 
ture. 


Precipi- 
tation. 


°F. 


Inches. 


°F. 


Inches. 


46.3 


4.71 


38.4 


4.93 


49.2 


3.08 


39.7 


4.81 


53.8 


2.89 


40.4 


4.90 


57.9 


1.74 


46.0 


3.39 


62.7 


.71 


52.4 


1.72 


67.0 


.09 


59.9 


.52 


69.0 


.00 


68.5 


.00 


68.1 


.05 


70.4 


.05 


65.7 


.18 


61.7 


.38 


60.3 


1.08 


54.0 


1.63 


52.6 


1.97 


49.5 


2.71 


47.9 


3.42 


41.6 


7.51 


58.4 


19.92 


51.9 


32.55 



San Jose. 



Tempera- Precipi- 
ture. tation. 



°F. 
48.0 
50.6 ! 
53.6 | 
61.4 i 
60.2 ' 
65.4 
66.7 
66.5 
64.8 
60.2 
54.0 
50.2 



58.5 



Inches. 

2.80 

2.30 

2.57 

1.38 

.56 

.14 

.00 

.03 

.21 

.80 

1.34 

2. 75 



14. 88 



A condition of low relative humidity usually prevails. This is, 
however, much less marked than in the great interior valley lying 
between the Sierras and the Coast Range. Hay and fruit crops cure 
quickly, and during the summer months the heat is^much less oppres- 
sive than would be the case were the condition of the air less dry. 

The movement of the air is controlled largely by the trade winds. 
These enter by way of the Golden Gate, cross the waters of the bay, 
are deflected by the mountain ranges, and traverse the valley as gentle, 
steady breezes, gradually losing moisture with their progress inland. 
During the dry season they are very regular in character, increasing 
in force during the day and reaching a maximum during the middle 
or later afternoon. In the vicinity of the baj 7 their force is great 
enough to leave its imprint upon the native trees, which incline slightly 
toward the southeast. They are rarely violent or destructive to grow- 
ing crops, and furnish cheap and regular motive power for pumping 
water for stock and for irrigation upon a small scale. 

During the dry season clouds are rarely seen. The rainy season is 
marked by the frequent occurrence of clouds interspersed with periods 
of sunshine and fair weather. The number of cloudy days during the 
year 1901 was 80. Fogs are of frequent occurrence, usually appear- 
ing during the night and early morning of the summer months. They 
are usually soon dissipated by the morning sun, and are much less fre- 
quent and pronounced in character than in the near vicinity of the 
Golden Gate. 

As a whole the climate is pleasant, healthful, and highly favorable 
to horticultural and agricultural pursuits. 



9784—04- 



.o 



SOIL SUBVEY OF SAN JOSE ABEA, CALIFORNIA. 



13 



with the slow deposition of clay and the finer silt particles in the slack 
waters of the bay and its system of tidal sloughs and marshes. 
The following table gives the extent of each of the soil types mapped: 

Areas of different soils. 



Soil. 


Acres. 


Per cent. 


Soil. 


Acres. 


Percent. 


Placentia sandy loam 


61,568 
39,232 
30,400 
26,048 
25,920 


30.8 
19.4 
15.2 
13.0 
13.0 


Arroyo Seco sandy loam 

Oxnard loam 


7,616 
5,184 


3.8 


Salirtas gray adobe 


2.6 


San Joaquin black adobe 

Galveston clay 


4,224 ! 2.1 


Riverwash 


' i 
128 " .1 




Total 


i 


Oxnard silt loam v 


200,320 




• 







ARROYO SECO SANDY LOAM. 



The Arroyo Seco sandy loam is a very light, loose, gravelly loam, 
usually 6 or more feet in depth, containing a large proportion of coarse 
and medium sand. The soil particles are well abraded, but rather 
sharp. The gravel occurs in large and often excessive amounts, the 
fragments consisting generally of flattened but well-worn particles of 
granite, schist, gneiss, and other rocks. Sharp, angular fragments 
sometimes appear. The soil is here and there underlain at depths of 
less than 6 feet by gravel beds and river sands. 

In extent of area this soil type is one of the least important of the 
valley. It_ occurs in a few bodies of irregular outline lying along the 
southern boundary of the area and interrupted by the adjoining soil 
types. One small body also occurs between the towns of Santa Clara 
and Mountainview. 

The Arroyo Seco sandy loam occupies the intermediate or upper 
slopes of the valley, or extends as narrow bodies along present or 
former channels of mountain streams of intermittent character. The 
surface is level or only slightly rolling, and is devoid of physiographic 
variety, except for occasional cuts or stream erosions. The soil and 
subsoil are extremely loose, porous, and well drained; the water table 
is far below the surface, the soil dries out quickly, and free and copious 
irrigation is necessary for most crops. 

This soil originates with the disintegrated granites and allied rocks 
of the surrounding mountains. It is usually deposited near the base 
of the abrupt slopes, or along natural drainage channels of consider- 
able fall, as the coarser or first product of waste-laden flood streams 
and mountain torrents. It grades into the Placentia sandy loam which 
usually accompanies it. This soil contains but a small proportion of 
the finer mineral matter, is of moderate productiveness, and is free 
from alkali salts. 

Apricots, peaches, prunes, plums, almonds, olives, and other stone 
fruits are grown to some extent upon this soil with moderate yields. 



14 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1903. 

Small areas are also devoted to the growing of hay and grain. The 
larger part of the type is, however, devoted to vineyards, the chief 
product being wine grapes. 

As this soil yields but a meager return when devoted to grains or 
other crops taxing the organic and mineral resources of the land, it 
should not be used for such crops. It is best adapted to grapes, early 
peaches, and the lighter stone fruits. 

The mechanical composition of the fine earth of this soil is shown 
by the following table: ■ 

Mechanical analygit of Arroyo Seco sandy loam. 



The Place ntia sandy loam is, in typical section, a brownish or red- 
dish-yellow sandy loam, containing an appreciable amount of rather 
coarse, sharp sand, often gravelly, 3 feeTTh depth, underlain by sandy 
adobe. The soil is rather compact, often breaking into clods, passes 
gradually into the underlying adobe, and cracks sometimes on the 
surface.' Ills, however, subject to great variation in texture, struc- 
ture, and profile. Gravel frequently but not always occurs, ranging 
from fine angular chips and fragments to large, well-rounded pebbles. 
In the latter case the soil generally extends to a greater depth than 3 
feet and loses its compact nature, while the percentage of coarse sand 
and gravel is increased. 

Both in point of extent of area covered and in agricultural impor- 
tance this soil type is one of the most important recognized in the 
survey! Th e bodie s are large, and except when cut by areas of less 
extensive types^xten3'fr6m the base-of the valley walls to the allu- 
vial s oils of the valley trough. Narrow bodies and small patches also 
occur along stream channels and at irregular intervals throughout the 
valley. Along the. middle and lower slopes of the valley the lighter 
phases of the soil usually occur, while covering the higher elevations 
of the foothills bordering the northwestern portion of the area the 
soil assumes a lighter color and contains a large proportion of loose 
sand of light color and medium texture. 
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Upon the valley floor the surface is level or inclined slightly in the 
direction of the valley trough.. Along the mountain slopes and foot- 
hills, which it frequently covers, the slopes become" much accentuated 
and often quite abrupt. Ravines and deep-cut stream channels, with 
occasional smooth and relatively broad valleys, give variety to the 
surface. Rock outcrops occur only along canyon streams and upon a 
few abrupt and eroded slopes of the foothills and mountain bases. 

The Placentia sandy loam is in most cases well drained. Except in 
the case of some of the lighter phases, however, it retains moisture 
exceedingly well if properly cultivated. 

In origin and processes of formation this soil is, for the most part, 
similar to the Arroyo Seco sandy loam, the material being finer and 
hence carried to a greater distance along the slope of the mountains 
and the alluvial fans extending outward from canyon mouths. In 
higher elevations along the valley borders and foothills it is partly 
residual in origin, the material having been produced largely by 
weathering of the rocks in place. 

While the lighter phases of this soil are not of marked productiveness, 
the Placentia sandy loam is, for the most part, capable of producing 
excellent crops under proper systems of cultivation. The heavier 
phases, resulting from an admixture of the adjoining heavier and alluvial 
soil types, better endure persistent cropping and severe droughts. 
With the exception of very few localities bordering lower lying and 
heavier types, no alkali salts in dangerous quantities are present. 

The Placentia sandy loam is devoted mainly to the growing of 
prunes, peaches, apricots, wine grapes, cherries, barley for grain and 
hay, small fruits, and vegetables. Under thorough and careful sys- 
tems of rotation, manuring, irrigation, and cultivation excellent yields 
of all these crops are produced. 

The lighter phases are best adapted to grapes and stone fruits 
requiring a light early soil. The heavier phases are adapted to prunes, 
apples, pears, peaches, apricots, olives, cherries, etc., and also to 
grain, hay, and vegetables. 

The table following shows the results of mechanical analyses of the 
fine earth of this soil type. 
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Mechanical analyses of i'lwentia sandy loam. 



The Oxnard loam is a dark-brown or black loam, sticky when wet, 
but usually containing considerable medium and coarse sand. It is 
generally 6 feet in depth, becoming more compact in the lower part of 
the section. A relatively large proportion of well-rounded granitic 
pebbles and small gravel usually occurs in this soil type. 

Owing to the small area covered, this is one of the least important 
types of the valley. Only a few small bodies of irregular outline occur, 
and these are scattered in patches in the southern and central portions 
of the area surveyed. The soil grades into the Placentia sandy loam 
and the San Joaquin black adobe, between which it forms an interme- 
diate type. 

It occupies nearly level or slightly depressed parts of the valley, 
often bordering the low-lying soils of lacustrine and alluvial origin. 
It is without marked physiographic feature, except for occasional 
washes and the courses of intermittent streams. As a rule the soil is 
rather loose and well drained. In certain local areas adjacent to the 
heavy soils of the lower valley floor, however, the water table lies close 
to the surface and the soil is somewhat more compact, rendering arti- 
ficial drainage beneficial. 

The Oxnard loam is probably a mixture of the lighter soils derived 
from mountain waste with the heavier alluvial and lacustrine deposits 
of the valley depressions. 

An abundance of organic matter enriches this soil and it is very pro- 
ductive. Alkali salts are present in appreciable quantities only in a 
few instances in low, poorly drained areas. In the vicinity of Law- 
rence the subsoil contains deposits of a whitish material, rich in lime 
carbonate and gypsum and closely resembling marl. 

This soil is best adapted to grapes, stone and other deciduous fruits. 
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strawberries, raspberries, tomatoes, onions, and vegetables. It is at 
present used chiefly for the production of staple fruits, as well as for 
grain, hay, onions, and vegetables, of which excellent yields are 
secured. 

The following table gives mechanical analyses of typical samples of 
the fine earth of this soil: 

Mechanical analyses of Oxnard loam, 

■ 



hao one-half percent of calcium carbonate (CaCOj): J 



The Salinas gray adobe, like the Oxnard loam, partakes much of 
the characteristics of the heavy alluvial and lacustrine deposits. It is 
subject to considerable variation^ in color, texture, structure, depth, 
and position in relation to topographic features. Typically this soil 
consists of a dark gray to nearly black adobe of fine sandy to silty 
texture, becoming very sticky when wet, and during the dry season 
baking and cracking badly. Upon the foothills and mountain bases 
it is often 10 or 12 inches in depth, underlain by disintegrating granite. 
Throughout the valley parts of the area, however, the depth of the 
soil usually reaches 6 or more feet. The lighter phases grade into 
the Placentia sandy loam, while the heavier phases gradually merge 
into the San Joaquin black adobe. Gravel is frequently present in 
areas upon the foothills and higher slopes, ranging in character from 
fine and angular chips to small rounded pebbles of granite, schist, 
gneiss, and old eruptives. In certain parts of the area the percentage 
of fine gravel is very marked, and the soil approaches very closely the 
typical sandy adobes. This phase will be treated separately. 

The Salinas gray adobe usually occurs as rather small, narrow, and 
irregular bodies throughout the valley — frequently extending over 
9784—04 3 
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During the dry season the soil cracks deeply, the immediate surface 
being converted into a loose, coarse mulch of irregularly shaped soil 
pellets, which greatly augments the moisture-retaining properties of 
the soil. Good natural drainage exists, and the soil is free from 
alkali salts in dangerous quantities. 

The sandy phase of the Salinas gray adobe originates with the dis- 
integration of the rocks of this part of the area. Slight modification 
by admixture of alluvial material from stream and rain wash has 
frequently taken place. 

This soil, although carrying less organic matter than the typical 
adobes of the valley bottoms, is quite productive. 

It is generally devoted to_the growing of grain, hay, and fruit, to 
which it is well adapted, the yields being large. 

The results of mechanical analyses of samples of the fine earth of 
the Salinas gray adobe are given in the following table: 
Mechanical analyse* of Salinas gray adobe. 



The Riverwash consists of coarse river sands, waterworn pebbles, 
and small rounded bowlders. It occurs as a single, small, narrow body 
extending southward from the town of Campbell for a short distance. 
It occupies the bed of Los Gafcos Creek, the creek bed being here some- 
what widened by erosion. It lies some distance below the surround- 
ing country, from which it is separated by small,. low bluffs. The 
surface is somewhat uneven, being strewn with cobbles and barren of 
vegetation. 

During the summer months there is little or no water in this part 
of the stream; in periods of flood, during rainy seasons, however, it 
overflows the entire area of this soil. 
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A table showing the mechanical composition of this soil is given 
below: 

Mechanical analytet of Fremoftne tamiy hmm. 



n carboDBte (CnUOj): No. 



The Oxnard silt loam is a very fine, heavy silt loam of brownish 
eolor, 6 feet or more in depth. Normally it is of a close, dense struc- 
ture, but is easily broken up by cultivation into a fine, friable loam. 
It is very sticky when wet, puddles readily, and bakes hard, resembling 
in its heavier phases the true adobes, into which it frequently grades. 
Lighter phases bordering the sandy loams frequently carry consider- 
able sand of the medium and finer {Trades. Gravel rarely occurs in 
sufficient quantities to influence the soil structure. 

Small bodies of this soil, of irregular outline, frequently occur 
between the valley bottoms and mountain bases. The largest areas, 
however, extend parallel to the two main stream channels throughout 
. the valley trough. In extent of area covered and agricultural impor- 
tance the type is one of the important soils of the San Jose area. 

This soil occurs in level or slightly depressed parts of the valley 
floor. The surface is generally smooth, and broken only by minor 
stream channels and incipient washes. Poorly drained areas are fre- 
quently covered by a thick growth of salt grass, alkali vegetation, and 
other native grasses and weeds. 

The Oxnard silt loam is of a very tenacious character and when 
allowed to bake assumes an extremely hard and refractory structure. 
Proper cultivation, however, alleviates or entirely prevents this con- 
dition. With the exception of a small area lying east of San Jose and 
larger bodies lying between San Jose and the bay, the soil is generally 
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well drained. In these low-lying areas, however, the water table lies 
near the surface, and cultivation is attended with considerable diffi- 
culty. Large area* are devoted to pasture or the production of crops 
in which tillage plays a minor part. The surface frequently becomes 
very compact and hard, and cracks similar to those exhibited in the 
adobe soils appear. The subsoils are very dense and heavy and natural 
drainage is greatly retarded, 

This soil closely resembles the Fresno tine Handy loam in origin and 
fn the processes of formation, the material being finer and having 
been deposited from slack water in flood plains of streams. Consid- 
erable addition has in places been made by the wash of the finer par- 
ticles from the surrounding soil bodies and mountain slopes. 

When properly cultivated, the rains of the wet season find their way 
readily into the subsoil of this type and are there retained through- 
out long periods of drought. This property admits of the storing of 
large quantities of moisture, which is returned to the soil surface by 
the pronounced capillary powers of the soil. With the natural pro- 
ductiveness of the type this renders it of great agricultural value. 
Injurious alkali salts exist in considerable quantities in areas of defi- 
cient drainage, 

Large yields of fruits, consisting of prunes, apricots, cherries, 
Apples, etc,, and of vegetables, small fruits, asparagus, grain, and hay 
are produced on this soil type. Of these crops this soil is best adapted 
tu apricots, prunes, vegetables, and small fruits, and other fruits 
requiring a fine-textured, productive soil. The lower lying areas of 
deficient drainage and slight alkali content are adapted to pasture 
lands, grain, and hay, while the lighter phases prove excellent pro- 
ducers of asparagus, which is grown commercially. 

The results of mechanical analyses are given in the following table: 

.VeoftmticuJ niniljw" of fliiMiiiJ nil loam. 
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In the vicinity of San Jose, Santa Clara, and Mountain view small 
areas of this soil type are devoted to the growing of apples, pears, 
prunes, and other staple fruits, the land yielding well when properly 
drained and cultivated. Other portions of the lighter phases are 
devoted to the growing of vegetable and flower seeds, consisting 
chiefly of onions, lettuce, and sweet peas. Strawberries, raspberries, 
and other small fruits are also widely grown, under thorough cultiva- 
tion, with excellent yields. The heavier phases of light alkali content 
produce heavy yields of grain, hay, and sugar beets. Poorly drained 
areas of heavy alkali content are devoted mainly to pasture and to 
stock raising. 

On the whole the San Joaquin black adobe, in the higher elevations 
and in the areas of lighter phases, is best adapted to the growing 
of grains, hay, small fruit, cabbages, onions and other vegetables, and 
seeds. The most promising crops for the heavier phases consist of 
barley, wheat, hay, and sugar beets. 

The mechanical composition of the soil is shown in the table which 
follows : 

Mechanical analyse* of San Joaquin black adobe. 



The Galveston clay consists typically of a sticky, silty clay, extend- 
ing to"adepth of 6 feet or more. The immediate surface is generally 
black in color, soon changing beneath the surface to a brown or.yel- 
lo wish tint, the material sometimes grading quickly into a blue or 
black mud. 

This soil occurs in a single body, covering an area of nearly 50 
square miles around the waters of San Francisco Bay. The surface is 
flat and only a little above mean sea level. Through the area meander 
the open, tidal sloughs and remnants of former drainage channels, to 
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which reference has previously been made. The vegetation consists 
solely of the characteristic salt-loving weeds of coastal marshes. 

Over this area the water table may us.ually be encountered at a 
depth of leas than 3 feet, and over a great part the soil is nearly or 
completely saturated with salt water. Owing to fineness of texture 
and density and tenacity of structure, drainage is greatly retarded. 
This soil can be rendered capable of cultivation only at great cost. 

The origin and processes of formation of this soil are similar to 
those of the San Joaquin black adobe. The processes of drainage, 
maceration of organic matter, and decomposition of the material in 
mass are, however, here much less advanced. 

This soil contains a large amount of vegetable matter, occurring as 
partially decomposed fragments of stems and other portions of aquatic 
plants. A very large quantity, usually exceeding 3 per cent of the 
dry soil 'of the marine or alkali salts, also generally occurs in this type. 

The Galveston clay, under present conditions of drainage and alkali 
content, is of no agricultural value. j 

The following table gives mechanical analyses of this soil: 
Mechanical analytm of Galveston clay. 



The following sample ooulnlned more than one-half per rent of calcium earbonate (CaCO,;: N-:i. 
8879, 0.7S per cent. 

HARDPAN. 

The existence of hardpan in the soils of an area is often a serious 
problem. Frequently this occurs in the subsoils in extensive sheets, 
forming an impassable barrier to both the upward and the downward 
movement of the waters, as well as to the roots of plants. 

In the San Jose area, however, hardpan occurs only in a few local 
spots, particularly along the southwestern margin of the area surveyed. 
It usually may be seen in stream cuts, where it is exposed as irregular, 
interlacing, or lenticular beds, consisting of coarse river sands, water- 
worn pebbles, and cobbles cemented with lime carbonate. In only a 
few localities do these beds approach close to the surface, or occur in 
areas so extensive as greatly to influence the growth of crops. 
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WATER SUPPLY FOR IRRIGATION. 

In nearly all the coastal and interior valleys of the southern half of 
the State of California the average annual rainfall is very small. Not 
only is the normal supply small, but the supply from season to season 
is uncertain. Years of more than ordinary precipitation sometimes 
occur, preceded or followed by those of severe and persistent drought. 

In the Santa Clara Valley the amount of moisture supplied by the 
rainfall is not only greater, but of more stable and less uncertain char- 
acter than in most of the other valleys. By the prevailing system of 
thorough cultivation of the lands devoted to intensive agricultural and 
horticultural pursuits much of the precipitated water is preserved in 
the soil and made to serve its mission in supplying crops. Upon much 
of the lands of the valley devoted to grain and hay farming, and of the 
elevated lands of the foothills and mountain slopes given to the grow- 
ing of hay, grain, grapes, and fruits, little or no irrigation is practiced. 
Indeed, in the area surveyed, irrigation was at one time considered 
unnecessary. The average annual rainfall is, however, insufficient for 
the maximum growth of crops, and in all seasons the artificial appli- 
cation of water is beneficial, greatly augmenting the yields of fruit, 
grains, or other crops. With few exceptions, the growing of fruit or 
vegetables in the valley is now hardly considered feasible unless 
ample facilities for irrigation are at hand. 

The waters used for irrigation purposes in this area are supplied 
from two sources, viz, the streams and the artesian basins. Only a few 
small tracts fortunately situated near stream courses are irrigated by 
water from this source. A great variation in the water supply, result- 
ing from the difference in the wet and dry seasons, necessarily occurs. 
Irrigation by stream water can take place only during the months of 
the rainy season and spring, with the exception of the use of very 
small quantities of water about the bases of the mountains supplied by 
minor canyon streams fed by mountain springs. 

In the valley there are a few small private canals supplied by 
the Coyote, Guadalupe, and other larger creeks during the winter and 
spring. They usually discharge not more than, a few cubic feet per 
second and cover only small areas. The most of the tracts so irri- 
gated lie in the southern part and along the western margin of the 
area. The proportion of soluble mineral matter or alkali salts in 
these waters is subject to considerable fluctuation with the flow of the 
stream. At no time, however, during the period at which water is 
available for irrigation is the content dangerously high. 

Considerable confusion usually prevails regarding the terms artesian 
and underground waters and artesian and flowing wells. Strictly 
speaking, artesian water consists of underground water confined 
between relatively impervious layers of rock or earth and having its 
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source at a higher elevation. Hence the water is under a head of 
pressure, and rises to a height corresponding to the pressure when 
the confined strata are tapped. The pressure may or may not be 
great enough to cause the water to rise to the surface. Hence an 
artesian supply may or may not produce a flowing well. Many arte- 
sian wells exist in the Santa Clara Valley, and nearly all irrigating 
waters are derived from this source. Only in the lower portions of 
the valley, however, is the pressure great enough to cause the water 
to reach the surface of the land. 

The flowing wells of the San Jose area lie generally at an eleva- 
tion of considerably less than 100 feet. They are most frequently 
seen in the district lying between San Jose, Santa Clara, and Moun- 
tainview, and the Bay of San Francisco. They are usually of moderate 
flow, but capable of irrigating a considerable area of land. With the 
increase in the number of these wells and the installation of large 
pumping plants in the higher elevations of the valley the pressure has 
gradually decreased. Some of these wells now produce but little flow 
and are failing rapidly. This is, however, doubtless due in part to 
faulty construction, insufficient casing, and consequent choking of the 
outlet. 

The wells vary in depth from 150 to 400 feet, the water being 
encountered in strata of coarse sands and gravel occurring between 
strata of heavy clay. The character of the water is excellent, being 
free from any organic matter and carrying only very small propor- 
tions of mineral salts. 

But comparatively little of the fruit land is irrigated from this 
source, the wells being confined for the most part to the bodies of 
heavy adobe lands and heavier sediments of the lower valley. The 
supply for the most part is utilized in the irrigation of vegetables, 
small tracts of fruit, and general farm crops, and as a supply for stock. 
Upon much of this land water already approaches close to the surface, 
and the question of the water supply is a less serious one than upon the 
more elevated tracts of more pervious soil, having greater importance 
in fruit growing. 

When the pressure upon the underground water is insufficient to 
produce a flowing well, recourse is had to pumping. By far the 
larger and more important districts of the valley are irrigated in this 
manner. The waters of both surface and artesian wells are used for 
this purpose, the latter greatly predominating. 

The waters of surface wells are obtained from the beds of water- 
bearing gravels first encountered. The depth varies greatly, depend- 
ing upon surface topography and position of the water-bearing strata. 
The water rises in the wells but little if any above its source. There 
is generally a good flow, some wells from 50 to 70 feet deep supplying 
plants capable of irrigating about 1 acre per day. The water is 
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in bole* dug about 2 feet deep and nearly the same in diameter, the 
labor of preparing the ground and netting and staking the trees cost- 
ing about $10 or $12 an acre. 

In the selection of nursery stock considerable discretion is required, 
the prune being grown only by grafting upon peach, almond, apricot, 
or plum roots, according to the nature of the soil and facilities for 
irrigation. Nursery stock grown without the aid of irrigation is pre- 
ferred, the trees costing from 12 to 15 cents each. Upon elevated 
gravelly soils, capable of little or no irrigation, the deep-rooted almond 
root has proven most profitable. Upon the sandy or silty loams, where 
irrigation can te carried on, the spreading-peach root is in considera- 
ble demand, producing earlier bearing trees than any of the other 
graftings. The trees are, however, shorter lived and the fruit some- 
what inferior to that produced upon the almond root. The apricot 
produces an earlier bearing, more vigorous tree with excellent quality 
of fruit, but difficulty is often experienced in obtaining a graft of firm 
and complete union, the trees sometimes breaking over when loaded 
with fruit and not well supported by props. Myrobolan plum roots 
are in demand for planting upon low and wet areas of heavy silt loam 
and the adobes, where trees from the peach, almond, and apricot stocks 
will not make satisfactory growth. 

With proper cultivation and pruning the trees come into bearing at 
from five to seven years. When ripe the fruit falls to the ground, is 
gathered, graded according to size, dipped in a solution of hot lye, 
placed upon trays, and exposed to several days of sunshine. The 
dried fruit is generally shipped in boxes holding 25 or 50 pounds each. 

Peaches and apricots come into full bearing at from four to six 
years. The trees are pruned in the fall after the removal of the fruit, 
considerably more cutting being required than in case of the prune. 
For best results in size and quality the fruit is thinned by hand. For 
drying the crop is harvested while still firm, cut into halves with pits 
removed, and submitted to sulphur fumes in air-tight vaults or houses, 
for the purpose of preserving natural color and destroying insect 
germs, The fruit is then finally cured in the open air. Pear trees 
require little pruning. The fruit is sent to market canned or green. 
Cherries are in good demand, the fruit beinjf shipped green or canned. 
The Black Tartarian and the Royal Anne are the most popular 
varieties. 

AGRICULTURAL CONDITIONS. 

In general, the farming class is prosperous and contented. A wide 
variation in classes, races, and religious sects exists. There is a large 
rdmixture of the Latin races of the more intelligent and industrious 
clasH. This cosmopolitan phase of life has given rise to freedom of 
thought and to the growth of excellent educational systems. 
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ning, drying, and pftckincf establishments kwwn are located here. Of 
prunes, the French, Imperial, and Silver varieties are most grown. 
(Vood average yields net a profit of over #100 an aere v many orchards 
greatly exceeding this return. Peaches, apricots, plums, and pears 
do as well, although grown to less extent Cherries sometimes net 
#200 or $300 an acre. Grapes are grown chiefly for wine, yielding ± 
or 5 t6ns per acre. The cost of bringing a vineyard into bearing is 
generally somewhat less than $100 an acre. 

Truck farming and the growing of small fruits, consisting of straw- 
berries, blackberries, and loganberries, are assuming a rapidly increas- 
ing importance. Suitable land may be obtained for $150 an acre 
Whore irrigation can be carried on from flowing artesian wells. The 
growing of apples is attended with but little expense for care, and can 
be made a lucrative industry on the soils of this area. Walnuts, 
alfnortds, and olives are grown to a considerable extent. Asparagus 
and ihttmtM* yield handsorne returns arrd are important and growing 
ftnes ht intensive tntttring. 

th addition to the fruit ttttfl trtrck interests, a Jarge aerenge is 
fovhtfid to the growing of wheat and barley lot grain, while large 
flrerts of these crops are cflt green and e.tfif ed ft* hay, Upon low areas, 
where tttttitofrt exists from killing f rosts, this proves a profitable prac- 
tice. Soett growing Is nu established industry of world-wide reputa- 
tion ttud Is rftprtbfe of further extension— onion, sweet pea, lettuce, 
tttid other grtrden rtud flower seeds being produced. Dairy and poul- 
try interests |W,t Well owing to limited supply of these products and 
fcttoH tlettr-ht mrttkets, while extensive stock farms, one of which has 
prodlircd one of the most frtmous strains tjf trotting and pacing horses 
ever hretl In America, lie within the area. 

t •MMsldetitMe damage hits In the past been done by vine diseases and 
Inserts, but this ts how hugely nvoided by a more careful selection of 
IbcrtttoH rttid the planting of disease-resistant stock* Other insects and 
f miglts ol- brteterlrtl diseases of orchards and vines are not especially prev- 
UleUt, ami are controlled by spraying, fumigating, and other vigorous 
methods of combating these pests. The dreaded San Jose scale, prob- 
ably of Chinese importation, which first made its appearance in this coun- 
try in this Valley, is now no longer founds except in isolated and rare 
eases. Krt unusually no*i\n\s or persistent weeds occur. 

The cities of 8an .fosc, Santa Clara, l*aloaltx\ and Redwood City, with 
the small towns of the area, offer Occellent local markets and splendid 
opportunities for manufacturing and commercial interests. Lumber 
mills, tanneries, brick works, canning and drying plants, and other 
enterprises furnish lal>or to thousands and control an enormous out- 
■y?(tt\ The cities and towns are usually neat, maintain good public 
!>uildings, and, with surrounding points of interests are attracting 
manV tourists and wealthy seekers of summer and country homes. 
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Three lines of steam railway, with quick and frequent suburban 
ervice, place the area in close communication with San Francisco and 
;he surrounding towns of the Bay, while transcontinental freight and 
passenger traffic by way of Los Angeles and the coast division of the 
Southern Pacific Railway passes through the valley. As all lines of 
steam railway are, however, operated by one company, the cheapening 
effects of competition are not enjoyed. Electric railways for freight 
and passenger service are rapidly being extended throughout ,the area, 
and, with the construction of one proposed line connecting Alviso 
with shipping points, a cheap outlet for freight by way of bay vessels 
will be opened. Considerable grain, hay, and bulky products from 
the country adjacent to Alviso, Redwood City, and other bay points 
are now shipped in this manner. 

The condition of the country highways is excellent, the main thor- 
oughfares being macadamized and treated with crude oil, which greatly 
improves their condition, or kept well sprinkled throughout the dry 
season. In addition to local markets, San Francisco, only 50 miles 
from San Jose, furnishes excellent opportunities for the disposal of 
fruits, trucking produce, poultry, milk, butter, cheese, and other agri- 
cultural products. Shipments are made to eastern points upon a par 
in freight rates with those from San Francisco. 

In the way of natural attractions and possibilities in intensive horti- 
cultural and agricultural pursuits the San Jose area offers excellent 
advantages to the home seeker of moderate means and thrifty and 
industrious habits, while those of little or no means may readily obtain 
labor of their more fortunate neighbors, and by careful investment of 
earnings themselves become independent. 
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